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(54) Heat exchanger 

(570 A tank part for a heat exchanger manifold of the 
type comprising separate tank a header parts joined to 
form a tubular manifold comprises an elongate channel- 
shaped member (1 8) and at least one partition member 
(6,8) fitted transversely therein, wherein the tank part is 



provided with inwardly protruding deformed regions on 
opposite sides of the or each partition to hold this in posi- 
tion, which comprise inwardly protruding dimples (24), 
and/or tabs (40,42) bent from portions upstanding from 
edge regions of the tank part. 
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Description 

The present invention relates to an end tank for use 
in a manifold for a heat exchanger of the type in which a 
tank part is joined to a s^arate header part to form the ^ 
manifold, and in further aspects to such a manifold, and 
to a method of assembly thereof. 

Heat exchangers of the type which are typically 
errployed in air conditioning systems for example for 
automobiles comprise opposed manifolds provided with i 
a large number of heat exchange tubes which carry cool- 
ant fluid between the manifolda Each manifold com- 
prises a tubular body which is internally divided by 
partitions or walls into a plurality of compartmerits to 
define a tortuous path for the coolant fluid through the u 
heat exchange tubes. Such manifolds may be fomied of 
two channel-like half shells which are joined together 
along their longitudinal edges to form the manifold, with 
the partitions located transversely within the manifold. 

With such an assembly, particular difficulties arise 2c 
in accurately locating the partitions or wall members 
within the manifold. If these are not accurately located 
problems of leaking of the manifold can arise, as well as 
problems of partial obstnjctions of the heat exchange 
openings. It is known to seat these partitions in circum- ss 
ferential grooves machined on the internal surfaces of 
the tank and header part which serve to position the par- 
titions longitudinally therein. The problem with this 
arrangement is that in forming the grooves the wall of the 
tank material is liable to deform, and in particular to elon- so 
gate so that the intended groove locations cannot be 
accurately maintained. 

It is also known to provide the tank part with seating 
slots extending entirely through the wall thickness into 
which the partitions are laterally fitted from outside of the 35 
manifold. It is similarly difficult to accurately locate the 
slots at the desired positions. Moreover, the slots provide 
additional possible leakage paths for coolarit fluid. 

In US 5233756 there is disclosed a tubular manifold 
in which the partitions are held in position by deforming 40 
the tubular manifold wall on either side of the partitions 
by applying a circumferential beading. The tubular wall 
here is also deformed about the aperatures in the wall 
provided for the heat exchange tijbes, which deformation 
further serves to retain the partitions in position. This 45 
concept is disclosed in relation to a manifold which is of 
the type which has a tubular unitary consti-uction 
whereby the partitions must be infroduced into the man- 
ifold from an end of Uie tube prior to the deformation. 

The present invention seeks to overcome the prob- so 
I ems referred to above. 

According to a first aspect of tiie present invention 
there is provided a tank part for a heat exchanger, for 
connection to a header part to form a tubular heat 
exchanger manifold, which tank part comprises an elon- ss 
gate generally channel-shaped member and at least one 
partition member fitted in the channel to extend trans- 
versely ttiereaccross. wherein the tank part is provided 
with inwardly deformed regions on opposite sides, in the 



longitiJdinal direction of the tank part, of ttie or each par- 
tition member to retain the or each partition in position: 
In a furtiier aspect the present invention pr6vides a 
heat exchanger manifold comprising elongate generally 
channel-shaped tank and header parts joined to form a 
tubular manifold body, and at least one ft-ansvese parti- 
tion member fitted therein, wherein the tank part is pro- 
vided with inwardly deformed regions on opposite ades. 
in the longitudinal direction of tiie manifold, of the or each 

7 partition member. 

In a further aspect the present inverrtion provides a 
heat exchanger comprising at least one tubular manifold 
comprising separate tank and header parts joined along 
logitijdinal edges, said header part defining a plurality of 

i apertures therein; a plurality of heat exchange tubes 
each extending Uirough a respective aperture to commu- 
nicate internally witii the manifold; and at least one par- 
tition member disposed transversely in ttie manifold; 
wherein ttie tank part is provided with inwandly extending 
deformed regions on opposite sides of the or each par- 
tition member. 

Preferably, the inwardly deformed regions comprise 
inwardly protiuding dimples formed in the wail of the tank 
part. 

These dimples provide a particularly simple yet 
effective means of maintaining ttie«partition members 
accurately in position. 

As an alternative to, or in addition to. the dimple-like 
proti-usions, the channel member may have longitudinal 
edge regions which are provided with upstanding por- 
tions at the location of the or each partition, and regions 
constituting tabs which are bent inwardly frorri' these 
upstanding portions on opposite sides of ttie or each par- 
tition, in order to hold an upper region of the or each par- 
tition in position. 

These upstanding portions may comprise substan- 
tially rectangular portions, corner regions of which are 
bent inwardly on tiie opposite faces of tiie partitions. 

Alternatively, each upstanding portion may be pro- 
vided with a finger-like upward extension of tine upstand- 
ing portion, constituting the tab which is bent inwardly 
towards the opposite tank edge region, substantially par- 
allel to ttie plane of tiie parti'tion. and with the finger-like 
tab at one edge region disposed oh one side of the par- 
tition with that of tiie opposite tank edge region disposed 
on tiie opposite side of the partition. 

By accurately retaining the upper regions of the par- 
titions in position against the tank sidewall probliems of 
leakage at these regions are reduced. 

In a further aspect the invention provides a method 
of assembly of a tank part for a heat exchanger manifold 
of the type comprising separate tank and header parts 
joined to form a tubular manifold, comprising the steps of: 

a) providing a generally channel-shaped tank part 
and at least one partition member; 

b) fitting the or each partition member into the chan- 
nel to extend transversely across tiie channel; and 
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c) inwardly deforming the tank part on opposite 
sides of the or each partition member to retain this 
in position. 

Preferably, in step c) a punch tool directed at the out- 
side of the tank part is employed to form inwardly pro- 
truding dimples. In a preferred embodiment the tank part 
is provided with portions upstanding from the longitudi- 
nal edges thereof, and in step c) regions of these 
upstanding portions are bent inwardly on opposite sides 
of the or each partition. 

Further features and advantages of the invention will 
appear more clearly from the detailed description of a 
preferred embodiment of the invention which follows, 
being given by way of example only and with reference ; 
to tiie accompanying drawings. 

Rgure 1 is a view of a heat exchanger; 
Rgure 2(a) is a longitudinal cross-sectional view of 
an end region of the manifold of the heat exchanger, 2 
in accordance with the present invention; 
Figure 2(b) is an end view looking in Vne direction of 
the arrow B in Rgure 2(a); 
Rgure 3 is a side view of an end region of a tank part 
of the manifold showing a partition fitted therein; 2 
Rgure 4 is a cross-sectional view along the line A- 
A of Rgure 3; 

Rgure 5 shows a punch assembly for deforming the 
tank part; 



pathway for coolant fluid (typically a refrigerant). Inserts 
1 2 comprising tjands of sheet metal which are curved or 
folded into a corrugated or wave-like form are located in 
tiie spaces between the heat exchange tubes 10, or 
between the tubes 12 and end plates 14 so as to be in 
thennal contact with the tubes. These serve to increase 
the effective surface area of the heat exchange surfaces. 

The manifolds 4 each comprise a header part 1 6 and 
tank part 1 8 which together define tiie tubular manifold. 
The header part 16 is an elongate, channel-shaped 
member of transverse cross-section of generally semi- 
circular annular sfiape. The header part 16 is provided 
with the apertures into which tie heat exchange tubes 
10 exterd. The tank part 18 is also of elongate channel - 
shaped form having a tt*ansverse cross-section of gen- 
erally semicircular annular form. 

As shown, the header part 16 is of a larger radius 
tiian tile tank part 18. so that the longitudinal edge 
regions 20 of the tank part 18 are received through an 
interference fit within the open side of the channel- 
shaped header part 16, engaging an edge region 22 
ttiereof. It can also be arranged that ttie tank part 18, In 
transverse section, extends through a part circle which 
is greater than a true semicircle, tiiereby providing a sig- 
nificant degree of overlap between the engaged edge 
surfaces 20 and 22. The partitions 6,8 comprise disc- 
shaped or plate-like elements which are appropriately 
shaped to fit in transverse relation witiiin the space 
between the assembled header part 1 6 and tank part 1 8, 
Rgure 6 is a perspective view of the region of a tank 3o having a peripheral surface consisting of two generally 
part at the location of an internal partition, provided semicircular regions of different radius. 
Witt! additional retaining means; As can be seen in Rgures 2 to 4, the partitions 6,8 

Rgure 7 is a top view of ttie region of ttie tank part are held in position witiiin tiie tank part 18 by means of 
shown in Figure 6; localised deformed regions 24 formed in the wall of tiie 

Figures is.a perspective view of a region of tiie tank 35 tankpartlS. TTiese regions 24 are in ttie manner of dim- 



part at tiie location of an infernal partition showing 
an alternative retaining means; and 
Rgure 9 is a side view of tiie region of tiie tank part 
shown in Rgure 8. 

Figure 1 shows part of a heat exchanger generally 
designated 2 for use for example as a condenser In an 
automobile air conditioning system. The heat exchanger 
2 comprises opposed tijbular nianifolds 4 which are con- 
nected on either side of a heat exchange core 5. The 
manifold 4 is in ttie form of a tubular housing which is 
closed at opposite ends by means of ti-ansverse baffles 
or partitions 6 which constitute end walls, so as to define 
an interior space which is sub-divided by intermediate 
partitions or baffles 8 which constitute Internal walls into ; 
a plurality of internal compartinents. The term "parti- 
tions" is used herein to denote botii tiie members defin- 
ing ttie end walls and those defining internal walls. 

As is conventional, the heat exchange core 5 com- 
prises a plurality of heat exchange tubes 10 extending • 
into apertures formed in the manifolds to communicate 
internally therewith. These tubes 1 0 are formed in a con- 
ventional manner by exti-usion. The internal division of 
the manifolds is such as to define a tortuous multi-pass 



pies protruding inwardly into the tank part 18, and are 
provided on opposite sides (in tiie longitijdinal direction 
of tiie tank part 18) of each partition, at transversely 
spaced locations near the bottom of the tank part 1 8, as 
b^t seen in Figure 4. 

Rgure 5 shows a tool assembly 26 for forming ttie 
defonmed regions 24, ttie tool assembly comprising a 
lower tool half having a lower stationary die 28 having a 
shaped surface 30 to receive tiie tank part 18 into which 
ttie partitions 6,8 have been fitted, an upper tool half hav- 
ing an upper die part 31 and a punch tool 32. The punch 
tool 32 has punch heads 34 arranged to slide in bores 
36 in tiie part 31 . The shaped die surface 30 is provided 
with dimple-shaped recesses 38. In operation, as ttie 
punch 32 impacts the tank part 18. and ttiis is deformed 
to give dimples 24 having a shape defined between tiie 
punch heads 34 and recesses 38. A similar tool assem- 
bly will be provided at each partition location. 

The tank part 1 8 may be modified, as shown in Rg- 
ures 6 and 7, by providing the tank with Tjend-over tabs" 
which are deformed in order to locate and retain upper 
regions of tiie the partitions 6,8 in position. (These can 
be provided as an alternative to tiie dimples 24, but are 
preferably provided in addition ttiereto). These comprise 



Copied from 10935684 on 04/07/2005 



5 



EP 0 709 644 A2 



generally rectangular portidns 39 which upstand from 
tne edge regions 20 of the tanl< part, having corner 
regions 40 which constitute bend-over tabs bent on the 
opposite sides of the partitions 6.8 to engage the oppo- 
siie sides, or at least constrain the partitions from move- s 
merit. As best seen in Rgure 6, the upstanding portions 

39 continue the curved profile of the tank wall with the 
larger-diameter portion of each partition engaging on the 
top of these portions 39. Typical dimensions for the por- 
tions 39 are 6 mm in length (in the longitudinal direction w 
of ttie tank part), and 1 .0 mm in height above the remain- 

. der of the tank side wall. 

Appropriate tooling for deforming the corner regions 

40 inwardly may be provided at the samei location as the 
tool assembly 26 for forming the dimples, or such may is 
he provided at a separate tool station. 

Figures 7 and 8 show an alternative embodiment of 
the tank, employing bend-over tabs. In this embodiment 
each of the portions 39 upstanding from the upper edge 
regions 20 of the tank part 18 is formed with a tab in the so 
form of an upstanding finger 42 disposed longitudinally 
adjacent the partition to engage one side of the partition, 
with the finger of the upstanding portion of the opposite 
sidewall disposed to engage the opposite partition side. 
During assembly, once tine partition has been fitted in 2S 
position, the tabs 42 are bent inwardly into tine tank part 
18, sufc)stantially parallel to the sides of the partitions. In 
this way, the partitions 6.8 are held in position at tiieir 
upper regions. The accurate positioning of the upper 
regions of the partitions 6,8 is important to ensure good 30 
sealing between ttie partitions and tank part, and 
between header part and tank part in the region of the 
partitions. 

Although tfie embodiment of Rgures 8 and 9 has 
only a single finger, it may also be arranged ttiat a pair 35 
of fingers are provided at each tab, in order to engage 
both faces of the paritition at each edge tinereof. 

The heat exchanger manifold 2 is assembled by fit- 
ting the partitions down into the channel-shaped tank 
part 18 through the open side of the channel, or, in the -to 
case where the tank part 18 has a profile which extends 
through greater than 180° by sliding tfie partitions into 
the tank tiirough one or other end thereof. The tank part 
is then arranged in the tool assembly of Rgure 5 to pro- 
vide the dimples as described above. If tiie retaining 45 
means of Figures 6 and 7 or 8 and 9 are employed, the 
bend-over tabs of the tank part are then subsequently 
deformed. The header part 16 is then fitted over the tank 
part 1 8, so that the longitudinal edges thereof overlap. 
The manifold is then connected to Uie heat exchanger so 
core 5 in the conventional manner, witii tine ends of the 
heat exchanger tubes 10 being received within respec- 
tive apertures in the header part 16. 

The above described metiiod of assembly provides 
a minimum amount of distortion to the tank, and provides 55 
a very precise means of accurately holding the partitions 
in their correct positions, minimising leakage. 

Sealing between the edges of the partitions 6.8 and 
the inner surface of Vne manifold is obtained by brazing 



using a fusible metallic coating which is melted by heat- 
ing the assembled heat exchanger in an oven. The coat- 
ing is preferably provided on tiie partitions themselves 
so tiiat they can be brazed to the inner wall of the man- 
ifold, and on the outer surface of the manifold surface so 
tiiat this can be brazed to the heat exchange tubes. 

Claims 

1 . A tank part for connection to a header part to form 
a heat exchanger manifold, which tank part com- 
prises an elongate generally channel-shaped mem- 
ber and at least one partition member fitted in the 
channel to extend ti-ansversely there accross, 
wherein the tank part is provided with inwardly 
deformed regions on opposite sides of tiie or each . 
partition member in the longitudinal direction of the 
tank part to retain the or each partition in position. 

2. A tank part according to daim 1 wherein the inwardly 
deformed regions comprise inwairdly protinding dim- 
ples formed in the wall of tiie tank part. 

3. A tank part according to claim 2 wherein two pairs 
of dimples are provided for the or each partition. 

4. A tank part according to claim 1 or 2 wherein the 
channel member has longitiJdinal edge regions 
which are provided with upstanding portions at the 
location of the or each partition, regions of these 
upstanding portions constituting tabs which are bent 
inwardly on the opposite sides of the or each parti- 
tion in order to hold an upper region thereof in posi- 
tion. 

5. A tank part according to claim 4 wherein ttie 
upstanding portions comprise substantially rectan- 
gular tabs, corner regions of which are inwardly bent 
over on tiie opposite sides of the or each partition. 

6. A tank part according to claim 4 wherein each 
upstanding portion is provided with a finger-like 
upward extension of the upstanding portion, consti- 
tuting ttie tab which is bent inwardly towards ttie 
opposite tank edge region, substantially parallel to 
ttie plane of ttie partition, and wherein tine finger-like 
tab at one edge region is disposed on one side of 
ttie partition with that of ttie opposite tank edge 
region disposed on the opposite side of the partition. 

7. A heat exchanger manifold comprising elongate 
generally channel-shaped tank and header parts 
joined to form a tubular manifold body, and at least 
one h-ansverse partition member fitted therein, 
wherein the tank part is provided with inwardly 
deformed regions on opposite sides, in the longitu- 
dinal direction of the manifold, of the or each parti- 
tion member. 
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a A heat exchanger manifold according to claim 7, these upstanding portions are bent inwardly on 

wherein the invrardly deformed, regions comprise opposite sides of the or each partition, 

two pairs of inwardly protruding dimples formed in 
the wall of the tank part 

9. A heat exchanger manifold according to claim 8, 
wherein the tank part has longitudinal edge regions 
which are provided with upstanding portions at the 
location of the or each partition, and regions consti- 
tuting tabs bent inwardly from these upstanding por- 10 
tions on opposite sides of the or each partition to 
hold an upper region thereof in position. 

10. A heat exchanger comprising at least one tubular 
manifold comprising separate tank and header parts is 
joined along longitudinal edges thereof, said header 
part defining a plurality of apertures therein; a plu- 
rality of heat exchange tubes each extending 
through a respective aperture to communicate inter- 
nally with the manifold; and at least one partition so 
member disposed transversely in the manifold; 
wherein the tank part is provided with inwardly 
extending deformed regions on opposite sides of the 

or: each partition member. 

2S 

11. A heat exchanger according to claim 1 0, wherein the 
inwardly deformed regions comprise two pairs of 
inwardly protruding dimples formed in the wall of the 
tank part. 

30 

12. A heat exchanger according to claim 11, wherein the 
tank part has longitudinal edge regions which are 
provided with upstanding portions at the location of 
the or each partition, and tabs bent inwardly from 
these upstanding portions on opposite sides of the 3S 
or each partition to hold an upper region thereof in 
position. 

13. A method of assembly of a tank part for a heat 
exchanger manifold of the type comprising separate -to 
tank and header parts joined to form a tubular man- 
ifold, comprising the st^s of: 

a) providing a generally channel-shaped tank 
part and at least one partition member; 4S 

b) fitting the or each partition member into the 
channel to extend transversely across the chan- 
nel; and 

c) inwardly deforming the tank part on opposite 
sides of the or each partition member to retain so 
this in position. 

14. A method according to daim 13, wherein in step c) 
a punch tool directed at the outside of the tank part 

is employed to form inwardly protruding dimples. ss 

15. A method according to daim 13 wherein the tank 
part is provided with portions upstanding from the 
longitudinal edges thereof, and in step c) regions of 
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Fig.7. 
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